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Potential Ignition Sources (PIS): Arcing & Resistive
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This technical brief is one in an ongoing series of briefs that are intended to provide an introduction
to key concepts and requirements covered in the new safety standard for audio/video, information
and communication technology equipment, IEC 62368-1.
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Before examining Potential Ignition Sources (PIS), it is important to have a basic understanding of
the context in which they are referenced.
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The three-block model for fire illustrates the transfer of thermal energy to a fuel material. Electrical
energy is converted to thermal energy either through dissipation of heat in a resistance (resistive
PIS) or due to heat created under conditions involving arcing (arcing PIS). Thermal energy is
transferred to fuel material by conduction, convection and/or radiation. Under the proper conditions,
a fire may be initiated.
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In order to determine whether the thermal energy source is a PIS, the power supply source must
first be classified through a measurement of its maximum available power. Maximum available
power is considered as the highest measured value (in watts) when considering single fault
conditions in either the connected load or the power supply source itself. IEC 62368-1 classifies
electrical sources of heating as PS1, PS2 or PS3.
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These are defined as follows:
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e PS1: < 15W (but 500 W allowed up to 3s)
PS1 : 15WAT; (L2>L. 3% % TIF500W A3 Hivd)

e PS2: exceeds PS1 limits and does not exceed 100W after 5s
PS2 : PS1REEZHE 2 5 M, S IZ100W &8 % 720

e PS3: exceeds PS2 limits
PS3 : PS2[REME A 2 5

It is important to note that the Standard establishes that the available energy/power associated with
PS1 is not sufficient to be considered a PIS. As a result a PIS is never associated with PS1.
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Conductors, terminations and components within PS2 and PS3 circuits can be further evaluated to
determine the existence of potential ignition sources. These ignition sources are classified as either
Arcing PIS, for which there is sufficient electrical energy to create arcing, or a Resistive PIS for
resistive heating sources. Distinguishing between the different types of ignition sources is critical
(arcing vs. resistive) as distances through air from arcing parts vary due to a higher thermal loss in
radiated energy, as compared to conducted flame or resistive heat impinging directly on a
combustible fuel material.
PS2 & OPSIEIEENDER, din - DN R —3 2 ME, IBERIEKIROGFEL R 5728
WCRHl S E T, ZNDDOFKPIX, 7T — 7 MEELIED DI+ ER TR X & RiD 7—IEPIS,
X, BEHHEYR O 720 O HFEPISO VT A E LTSI TWET, ARIEBRE I Z i B2
52 DRIGTRGWEDOBCRET Dl & LT, 7 — 7 i b OZEK[P OB, Ao =31
FIZLDEMWEHERIC K o TRR DD, R 5 A4 T OFRKEZ XBT 2 2 LIIFEFICHETT
(77— 1 vs, 1H01E)

Criteria for required safeguards to reduce the likelihood of ignition and control fire spread will vary
based on the type of PIS, including the use of equipment safeguards to reduce the likelihood of an
arcing PIS. The topic of required safeguards will be covered in a future brief.
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ARCING PIS is generally the result of a loose connection, such as a broken solder connection, a
weakened connector contact, an improperly crimped wire, or an insufficiently tightened screw
connection.
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Arcing PIS is considered to exist between two adjacent points within PS2 and PS3 circuits where
(1) the voltage is greater than 50 V peak or dc (measured after 3 seconds), and (2) the product of
this voltage and the normal operating conditions RMS current is greater than 15. The measurement
of voltage and current necessary to establish an arcing PIS is related to the energy that is available
at the point of arcing (as opposed to energy available from a power source). The value of 15 (Vp x
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Irms) specified is neither a directly measured value of Watts or Volt-Amperes, but rather a
calculated number reflecting a peak voltage and rms current.
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Once it has been determined that the parameters of voltage and the product value of 15 are
exceeded, there are three constructions for which safeguards must be considered:
BED/NT A =2 —LISOMOELZ B - LW TERE, E—TH— FE2BETLLEDHH3
OORENDH Y £
e those that can arc under normal operating conditions,
EFEERERICT — 7 ETEHH D
o all terminations where electrical failure resulting in heating is more likely, and
o MBADJFIA & 72 2 XA BN & L TREMED SN X T O, T LT
e any electrical separation that can be created during a single fault condition (such as the
opening of a trace).
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RESISTIVE PIS is defined as any part within a PS2 or PS3 circuit where the power dissipation
under normal operating conditions or single fault conditions exceeds defined power dissipation/time
limits and, in which the part may either ignite due to excessive power dissipation or ignite adjacent
materials or components.
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Under normal operating conditions, a resistive PIS has a power capability to dissipate more than 15
Watts after 30 seconds. There is no power limit during the first 30 seconds.
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Under single fault conditions, a resistive PIS has a power exceeding 100 Watts up to 30 seconds
after the fault is initiated if electronic circuits, regulators or PTC devices are used; or, an available
power exceeding 15 Watts after 30 seconds following the initiation of the fault.

BRIV T BIHEPISIZ, EFEE, ¥ a2 L—F —XIPTCT A ABMEM ST
WAGEIE, MfEEZE I LT 6 R R30/M, 100V v N X DEIEFD ; dinid, HiEEE
ZLT/hB30M%IZ15Y v M B A SR FReE AR b £,

Resistive potential ignition sources can result from a fault that causes over-heating of any low-
resistance impedance that does not otherwise cause an overcurrent protection to operate. This can
happen in any circuit where the power to the resistive heating source is greater than 15 W.
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In this continuing series of technical briefs, additional key topics associated with the new IEC
62368-1 standard will be reviewed similarly.

Z OO HAER TIE, HFIEC 62368-1HKIZ B4 5B MO FEE b By 72OV T H [FFRICHR
D EFL5TFETT,

Copyright © 2010 Underwriters Laboratories Inc.
All Rights Reserved. Do Not Reproduce without Permission.
Page 4 of 4



